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1.0 Introduction , 

The receptors and potentially complete exposure pathways that will be evaluated 
in the Baseline Human Health Risk Assessment (BHHRA) for the Portland 
Harbor Superfund Site (Site) were identified in the Programmatic Work Plan, 
Appendix C: Human Health Risk Assessment Approach (Appendix C ofthe Work 
Plan) (Integral Consulting, Inc. et al. 2004), which was approved by the U.S. 
Environmental Protection Agency (EPA) on 29 Jime 2004. The processes to 
estimate exposure point concentrations (EPCs) and to calculate intakes were also 
defined for some exposure media and pathways in Appendix C of the Work Plan. 
This interim deliverable describes the process to estimate EPCs and presents 
exposure factors for media and exposure pathways that were not addressed in 
Appendix C of the Work Plan. This interim deliverable also incorporates EPA 
proposed resolutions that were provided in a letter to the Lower Willamette Group 
(dated 24 March 2006) (EPA 2006a). 

2.0 Process to Estimate Exposure Point Concentrations 

EPCs will be calculated for media and pathways that will be evaluated quantitatively 
in the BHHRA. The process to estimate EPCs for tissue and beach sediment was 
previously described in Appendix C ofthe Work Plan. In-water sediment, surface 
water, and groundwater seeps are the exposure media that were not addressed in 
Appendix C ofthe Work Plan. The following sections describe the process for 
deriving EPCs for these exposure media based on the sampling plans and data 
evaluations currently anticipated. Ifthe sampling plans or data evaluations change, 
the process to estimate EPCs will be modified, as needed, through discussions with 
EPA and its partners. 

Prior to calculating EPCs for in-water sediment, surface water, or groundwater seeps, 
data will be reduced, as needed, to address reporting of multiple results for the same 
constituent in the same sample and to reduce laboratory duplicates and field splits of 
samples to derive one value for use. Data reductions will follow the rules described 
in Guidelines for Data Reporting, Data Averaging, and Treatment of Non-Detected 
Values for the Round 1 Database Technical Memorandum (Kennedy/Jenks 
Consultants et al. 2004). 

Chemicals that are not detected at concentrations above the detection limit will be 
designated as non-detects. Non-detects may represent concentrations that are zero, or 
may represent concentrations greater than zero but less than the detection limit. For 
purposes of calculating EPCs, proxy values will be assigned to non-detects in 
accordance with the rules that were previously presented in Appendix C ofthe Work 
Plan and were used in deriving EPCs for Round 1 tissue data. The following rules 
will be applied to in-water sediment, surface water, and groundwater seep datasets for 
a given exposure area: 

DO NOT QUOTE OR CITE: 
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• If a chemical is not detected in any sample for a given medium Ln a given 
exposure area, it will be assumed to not be present, so an EPC will not be 
calculated for that chemical in that medium in that exposure area 

• If a chemical is detected at least once in samples for a given medium and 
exposure area, a concentration equal to one-half the detection limit will be 
used as a proxy for non-detects in calculating the EPC for that chemical. 

Some toxicity values are based on exposure to chemical mixtures and not to 
individual chemicals. The risks from these chemicals, which were identified in 
Human Health Toxicity Values Interim Deliverable (Kennedy/Jenks Consultants 
2004), will be evaluated for the combined exposure to the chemicals and not on an 
individual chemical basis. For chemicals that will be evaluated as mixtures in the 
BHHRA, the concentrations ofthe individual isomers or congeners that comprise the 
mixtures will be summed to calculate the EPCs for the mixtures. In calculating EPCs 
for mixtures, the summed concentration will be calculated first on an individual 
sample basis. The following rules will be used to calculate the summed 
concentrations for a sample: 

• If an individual chemical is detected in the sample, the detected concentration 
will be used fpr that chemical in the sum. 

• If an individual chemical is not detected in the sample but is determined to 
potentially be present using the rules for non-detects, one-half the detection 
limit will be used for that chemical in the sum. 

• If an individual chemical is not detected in the sample and is determined not 
to be present using the rules for non-detects, zero will be used for that 
chemical in the sum. 

After summing the concentrations on an individual sample basis, EPCs for summed 
concentrations will be derived using the same process that is used for other chemicals, 
as described below. 

2.1 IN-WATER SEDIMENT EXPOSURE POINT CONCENTRATIONS 

In-water sediment data of confirmed quality collected within the Site will be used to 
estimate EPCs for in-water sediment Direct contact would only occur with surface 
sediment, so only surface sediment data will be used in estimating the EPCs. Because 
the sediment sampling designs are generally not random, but rather are focused on 
potential sources, the EPCs for in-water sediment will likely represent conservative 
estimates of potential exposure. However, some of the sediment sampling locations 
were selected based on a statistical design and will not necessarily be overly 
conservative. In-water sediment EPCs will be estimated for in-water workers, divers. 

DO NOT QUOTE OR CITE: 
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and boat fishers (i.e., recreational fishers. Native American fishers, and non-tribal 
fishers that fish from a boat). 

EPA has proposed to divide the Willamette River into a series of segments based on 
contaminant sources and physical features such as flow regime and habitat (EPA 
2006b). These segments include shallow sediments along both sides ofthe river and 
a central navigation channel segment. Most fishing and worker exposures would be 
between the shore and the navigation channel. As a result, sediment samples in each 
nearshore (i.e., excluding the central navigation charmel segment) segment along both 
sides of the river will be used to develop exposure point concentrations for in-water 
sediment. These EPCs will be used to assess risks for each of the in-water sediment 
exposure scenarios. 

In accordance with EPA guidance (1989), the 95% upper confidence limit (UCL) on 
the arithmetic mean will be used for the EPC for the reasonable maximum exposure 
(RME) scenarios. The arithmetic mean will be used for the central tendency (CT) 
scenarios. The 95% UCLs will be calculated for each dataset following EPA 
guidance (EPA 2002a). ProUCL version 3.0 (EPA 2004a) will be used to test 
datasets for normal, lognormal, or gamma distributions and to calculate the 95% 
UCLs. Data will be tested first for normality, then for gamma distributions, and 
finally for lognormal distributions, as recommended by ProUCL guidance (EPA 
2004a). The 95% UCLs will be calculated using the method recommended by 
ProUCL guidance (EPA 2004a) for the data distribution, sample size, and skewness. 
If there are fewer than 10 sample results available for a given segment, use ofthe 
95% UCL for the RME scenarios will be discussed with EPA and its partners. 

2.2 SURFACE WATER EXPOSURE POINT CONCENTRATIONS 

Surface water data of confirmed quality collected within the Site will be used to 
estimate EPCs. Near-bottom and integrated water column surface water samples will 
be collected at the Site. The near-bottom samples are not representative of potential 
human exposures to surface water, which would occur mostly at the water surface and 
through the water column. As a result, only integrated water column data will be 
used in estimating the surface water EPCs. Surface water EPCs will be estimated for 
transient and recreational beach-user exposure scenarios. 

Transient exposures to surface water could occur throughout the year at transient use 
areas within the Site. As a result, data from all ofthe seasonal sampling events will 
be used and weighted equally in estimating the surface water EPCs for transients. 
Data from the three transect stations will be used to estimate surface water EPCs for 
exposures at transient use areas throughout the Site. Surface water samples are also 
being collected at Willamette Cove, which is a transient use area, because it is a 
quiescent area and may not be adequately characterized by the transect samples. Data 
from these surface water samples will be used to estimate surface water EPCs for 
exposures in Willamette Cove. The other areas being sampled to support the 
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BHHRA, Cathedral Park and Swan Island Lagoon, are not transient use areas so will 
not be used in estimating EPCs for transient exposures. The data from the three 
transects will be combined if LWG and EPA concur that the data are sufficiently 
similar. With EPA's approval, the combined data will be used to calculate the 95% 
UCL on the arithmetic mean for. the RME scenario. Ifthe data cannot be combined, 
the maximum contaminant level for each transect over all seasons will likely be used 
for the RME, since the number of transect samples collected at one location are 
anticipated to be insufficient to calculate a 95% UCL. The arithmetic mean of all 
data for the three transects for each season will be used for the CT exposure. The 
95% UCLs will be calculated as described for in-water sediment. 

Recreational beach-user exposures to surface water could occur during summer 
months at recreational beach areas within the Site. As a result, only data from the 
low-water sampling event in early fall will be used in estimating the surface water 
EPCs for recreational beach users. Data from the three transect stations will be used 
to estimate surface water EPCs for exposures at lion-quiescent recreational beach use 
areas throughout the Site. Data from surface water samples collected at Cathedral 
Park, Willamette Cove, and Swan Island Lagoon will be used to estimate EPCs for 
each of those respective recreational beach areas. Based on the current sampling 
design, only one sample will be collected from each quiescent area during low-water 
periods, so the results for the sample will be used as the EPCs for both the RME and 
CT scenarios for that area. Only three transect samples will be collected during low-
water periods, so the maximum concentrations will be used as the EPCs for the RME 
scenarios and the arithmetic mean concentrations will be used as the EPCs for the CT 
scenarios. If additional surface water data are collected, the process to estimate EPCs 
will be revised, as appropriate, through discussions with EPA and its partners. 

2.3 GROUNDWATER SEEP EXPOSURE POINT CONCENTRATIONS 

Groundwater seeps will be evaluated for transients and recreational beach users. 
Dockside workers would avoid contact with groundwater seeps in beach areas. 
Therefore, exposure to groundwater seeps is considered an incomplete pathway for 
dockside workers and will not be evaluated in the BHHRA. 

Direct contact with groundwater would occur only within human use areas where 
groundwater comes to the surface (i.e., seeps) on the beach above the water line. 
Each groundwater seep where direct contact could occur represents an exposure area 
for groundwater. If groundwater seeps are sampled, the results for each seep will be 
used to calculate EPCs for that seep. If only one sample is collected from a seep, the 
results for that sample will be used as the EPCs for both the RME and CT scenarios 
for that seep. If more than one sample is collected from a seep, the 95% UCLs or 
maximum concentrations will be used as the EPCs for the RME scenarios, depending 
on the number of samples collected. If data for at least five samples are available, the 
95% UCLs will be calculated as described for in-water sediment. The arithmetic 
mean concentrations will be used as the EPCs for the CT scenarios. 

DO NOT QUOTE OR CITE: 
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3.0 Process to Calculate Intakes 

Chemical-specific intake or dose will be quantified in the BHHRA by estimating the 
chronic daily intake (CDI) for noncarcinogens or the lifetime average daily intake 
(LADI) for carcinogens. CDI and LADI, expressed in terms ofthe mass of substance 
taken into the body per unit body weight per imit time (mg/kg/day), will be calculated 
using equations based on exposure parameters that represent the duration of exposure, 
frequency of exposure, and other factors that affect overall chemical dose. 

Exposure factor values and associated rationale for beach sediment, surface water, 
and fish consumption exposure pathways were previously presented in Appendix C of 
the Work Plan, These exposure factor values are summarized in Tables 1 through 17. 

Receptor-specific assumptions were used to select the exposure factor values that will 
be used to calculate the pathway-specific chemical intakes for in-water sediment and 
groundwater seeps. Because default values are not available for these exposure 
pathways, exposure factor values were selected using best professional judgment 
based on knowledge of human uses ofthe Site. Assumptions used to select the values 
that will be used in the BHHRA to assess exposures to in-water sediment and 
groundwater seeps are described below. The exposure factor values are presented in 
Tables 18 through 24. Chemical specific dermal absorption factors are presented in 
Table 25. 

3.1 IN-WATER WORKERS 

In-water workers could contact in-water sediment while performing specific activities 
such as replacement offender piles or maintenance dredging. Exposure factors for 
in-water sediment were developed for Terminal 4 based on in-depth interviews with 
several workers who conduct or oversee activities that could result in contact with in-
water sediment. According to the Army Corps of Engineers, the Port of Portland 
conducts the most frequent dredging at the Site (Siipola 2004), so the exposure 
factors for workers at Terminal 4 are considered protective of in-water workers 
throughout the Site for potential in-water sediment exposures. For the RME scenario, 
in-water workers are assumed to contact in-water sediment for 10 years during 25 
years of employment at a given facility with 10 days of sediment contact per year. 
For the CT scenario, in-water workers are assumed to contact in-water sediment for 4 
years during 9 years of employment at a given facility. Although most maintenance 
dredging activities are mechanical and are unlikely to result in significant sediment 
contact, the in-water worker exposure factors for in-water sediment are the same as 
the dockside worker for beach sediment, which in turn are the same as default 
exposure factors for soil for an industrial worker. 

DO NOT QUOTE OR CITE: 
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3.2 TRANSIENTS 

Transients are unlikely to contact in-water sediment while occupying riverbank areas. . 
Therefore, exposure to in-water sediment is considered an incomplete pathway for 
transients and will not be evaluated in the BHHRA. 

Transients may contact groundwater seeps where groundwater discharges to transient 
use beaches above the water line. Chemicals in groundwater seep water could be 
absorbed through exposed skin. Although ingestion of seep water is unlikely, 
incidental ingestion theoretically could occur during activities involving significant 
seep contact. 

Groundwater discharges above the water line are most likely to occur during low-
water periods (i.e., summer months). Therefore, the exposure frequency for contact 
with groundwater seeps is limited to summer months. Although it is likely that most 
transients would avoid groundwater seeps, as a health-protective approach it is 
assumed that the exposure frequency and duration for transient contact with 
groundwater seeps is the same as for surface water during the summer months. 
Because transients would likely avoid groundwater seeps, the duration of contact with 
groundwater seeps is assumed to be 5 minutes for RME and 1 minute for CT 
scenarios. There are no exposure data for incidental ingestion of groundwater seep 
water. As a highly protective approach, the incidental ingestion of groundwater seep 
water is assumed to be the same as incidental ingestion of water while swimming. 
The exposed skin area for seep contact is assumed to be the same as the exposed skin 
area for beach sediment contact. 

3.3 RECREATIONAL BEACH USERS 

Recreational beach users could contact in-water sediment while swimming. 
However, any exposure to in-water sediment would be minimal and the exposure 
would occur under water, so it cannot be quantitatively evaluated using EPA 
exposure models. Therefore, exposure to in-water sediment is considered an 
insignificant pathway for beach users and will not be quantitatively evaluated in the 
BHHRA. 

Recreational beach users may contact groundwater seeps where groundwater 
discharges to recreational beaches above the water line. Chemicals in groundwater 
seep water could be absorbed through exposed skin. Although ingestion of seep 
water is unlikely, incidental ingestion theoretically could occur during activities 
involving significant seep contact. 

Groundwater discharges above the water line are most likely to occur during low-
water periods (i.e., summer months). Therefore, the exposure frequency for contact 
with groundwater seeps is limited to summer months. Although it is likely that most 
beach users would avoid groundwater seeps, as a health protective approach it is 
assumed that the exposure frequency and duration for beach-user contact with 
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groundwater seeps is the same as for surface water. The duration of contact with 
groundwater seeps is assumed to be 30 minutes for RME and 1 minute for CT adult 
scenarios and 1 hour for RME and 1 minute for CT child scenarios. There are no 
exposure data for incidental ingestion of groundwater seep water. As a highly 
protective approach, the incidental ingestion of groundwater seep water is assumed to 
be the same as incidental ingestion of water while swimming. The exposed skin area 
for seep contact is assumed to be the same as the exposed skin area for beach 
sediment contact. 

3.4 FISHERS 

Fishers could theoretically contact in-water sediment on anchors, hooks, or crayfish 
pots while fishing from boats or piers at the Site. The exposure scenarios, which will 
evaluate contact with in-water sediment that might occur from repeated exposures 
over a lifetime, will be assessed in BHHRA. Though shorter term exposures may 
occur, the assumptions regarding the spatial scale and exposure duration of the long-
term exposure scenarios will be protective of shorter term exposures. 

The exposure frequencies and durations for beach sediment for each fisher scenario 
were used to represent the fishing frequency at the Site. In contrast to beach 
sediment, a fisher is unlikely to have significant contact with in-water sediment in a 
given area at the Site every time fishing occurs, especially given the number of days 
and length of time over which exposures are assessed. A factor of 25 percent was 
used to represent the percent of time spent fishing in a single area within the Site. 

Based on the exposure scenarios for in-water sediment (i.e., contact with sediment on 
anchors, hooks, or crayfish pots), the extent of contact with in-water sediment would 
be significantly less than what would occur with soil. Ingestion rates for soil are 
based on exposure to soil during yard work and to indoor dust (EPA 1997). These 
ingestion rates are not applicable to the in-water sediment exposure scenarios; 
however, incidental ingestion rates are not available for sediment. It is assumed that 
the incidental ingestion rate for in-water sediment is 50% ofthe ingestion rate for 
residential soil scenarios. For dermal contact, hands and forearms are the only body 
parts that could be exposed to in-water sediment on a regular basis. It is assumed that 
the entire surface area of both hands and forearms would be exposed to in-water 
sediment. The adherence and absorption factors are assumed to be the same as those 
for beach sediment. 
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Scenario Timeframe: 

Medium: 

Recepto 

Recepto 

Sedimenl 

Population; 

Age: Adult 

Current/Future 

Dockside Worker 

Exposure Route 

Ingeslion 

Dermal 

Parameter 

Code 

EPC 

BW 

• EF 

ED 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameler Definition 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Exposure point concentration, sediment 

Body vwlgtit 

Exposure frequency 

Exposure duration 

Skin surface area 

Adherence factor 

Absorption factor 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Unils 

mglkg 

kg 

days/yr 

years 

mg/day 

days 

days 

Kg/mg 

mg/kg 

kg 

days/yr 

years 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

Rli/IE 

. Vahie 

TBO 

70 

50 

25 

200 

25550 

9.125 

1.E.06 

TBD 

70 

50 

25 

3,300 

0.2 

See Table 25 

25550 

9,125 

1 .E-06 

RME 

Rationale/. 
Reference 

-
Recommended vabe lor adults (EPA 1969) 

Best professional judgment. Equivalent to 1 
day per week with direct sediment contact 
during 250 days/year af fadilfy, wtiicfi is 

recommended for occupational exposure 
(EPA 1991) 

Recommended value for occupational 
exposures (EPA 1991) 

Recommended value for occupational 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1969) 

-
-

Recommended vakie for adults (EPA 1969) 

Besl professional Judgment. Equivalent lo 1 
day per week with direct sediment contact 
during 250 days/yeat at facility, which is 

recommended for occupational exposure 
(EPA 1991) 

Recommended value for occupational 
exposures (EPA 1991) 

Recommended value for adult industrial 
scenario (EPA 2004b) 

Recommended value for adult industrial 
scenario (EPA 2004b) 

-
Recommended value (EPA 1989) 

. Recommended value (EPA 1989) 

-

CT 

Value 

TBD 

70 

44 

e 

50 

25550 

3,285 

1.E-06 

TBD 

70 

44 

9 

3,300 

0.02 

See Table 25 

25550 

3,285 

1.E-06 

CT 

Rationale/ 
Reference 

-
Recommended value for adults (EPA 1989) 

Best professional judgment. Equivalent to 1 
day per vtreek with direct sediment contact 
during 219 days/year at racllity, wfiich fs 
recommended for occupational exposure 

(EPA 1991) 

Recommended value for occupational 
exposures (EPA 1091) 

Recommended value for occupational 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
-

Recommended value (or adults (EPA 1989) 

Best professional judgment. Equivalent to 1 
day per week with direct sediment contact 
during 219 days/year at facility, which Is 

recommended for occupational exposure 
(EPA 1991) 

Recommended value for occupational 
exposures (EPA 1991) 

Recommended value for adult indusiriai 
scenario (EPA ZttOAb) 

Recommended value for adult Industrial 
scenario (EPA 2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

Intake Equation/ 

H/lodet Name 

Dally Inlako (mg/kg-day) = 

EPC X SIR X EF X ED X CF X 1/BW X 1/AT 

Daily Intake (mg/kg-day) = 

EPC X SA X AF X ABS x EF x ED x 

CF X 1/BW X 1/AT 
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Table 2 

In'iiial Values for Daily Intake Calculations - Transient Beach Sediment Exposures 

Eiposure Point Concenlrntion Catculalion Approach 
and Summarjr of Eiposure Faclors 

Apri l 21, 2006 

Scenario Timeframe; 

Medium: 

Recepto 

Sediment 

Population: 

[Receptor Age: Adult 

Current/Future 

Transients 

Exposure Route 

Ingestioh 

Dermal 

Parameter 

Code 

EPC 

BW 

EF 

ED 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment ingestion rate 

Averaging lime, cancer 

Averaging lime, noncancer 

Conversion Factor 

Exposure point concentration, sediment 

Body weigh! 

Exposure frequency 

Exposure duration 

Skin surface area 

Adherence factor 

Absorption factor 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Units 

mg/kg 

1̂9 

days/yr 

years 

mg/day 

days 

days' 

kg/mg 

mg/kg 

kg 

days/yr 

years 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

RME 

Vakje 

TBD 

70 

365 

2 

200 

25550 

730 

1 .E-06 

TBD 

70 

365 

2 

5,700 

0.3 

See Table 25 

25550 

730 

1.E-06 

RME 
Rationale/ 
Reference 

-
Recommended vakio lor adults (EPA 1989) 

Best professional judgment. Equivalent to. 
every day during the entire year. 

Best professional judgment 

Required by EPA Region 10 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

Recommended value for adults (EPA 1969) 

Best professional judgment. Equivalent to 

every day during the entire year. 

Best professional Judgment 

Recommended value for residenlial adults 
(EPA 2004b) 

Vahje for residential adults as gardeners (EPA 
2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

CT 

Value 

TBD 

70 

183 

1 

50 

25550 

365 

1.E-08 

TBD 

. 70 

183 

1 

5,700 

0.07 

See Table 25 

25550 

365 

1.E-06 

CT 
RaUonale/ 
Reference 

_ 
Recommended value for adults (EPA 1969) 

Best professional judgment. Equivalent to 
every day for half the year. 

Best professional judgment 

Recommended value for residential adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
-

Recommended value for adults (EPA 1989) 

Best professional Judgment. Equivalent to 

every day for half the year. 

Besl prtifessional judgment 

Recommended value for residential adults 
(EPA 2004b) 

Value for residential adults as gardeners 
(same as recommended RME for residential 

adults) (EPA 20a4b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ 

Model Name 

Dally Intake (mg/kg-day) = 

EPC X SIR X EF X ED X CF X 1/BW X 1/AT 

Dally Intake (mg/kg-day) ~ 

EPC X SA X AF X ABS x EF x ED x 

C F x 1/BW X 1/AT 

DO NOT QUOTE OR CITE. 
This document is cun-ently under review by US EPA and ils federal, state and tribal partners, and is subject to change In whole or in part. 



LWG 
Lower Wlllametto Group 

Table 3 

Initial Values for Daily Intake Calculations -T rans ien t Surface Water Exposures 

Eiposure Point Concentration Calculation Approach 
•nd Sammiir)' of Exposure Factors 

Apri) 21, 2006 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Receptor Population: Transients 

Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

! 1 

Parameter 

Code 

EPC 

BW 

EF 

ED 

WIR 

ATc 

ATnc 

DA 

BW 

U. 

EF 

ED 

SA 

ATc 

ATnc 

Parameter Definition 

Exposure point concentration, surface vtrater 

Body weight 

Exposure frequency 

Exposure duration 

Water ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Absorbed dose per event 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Skin surface area 

Averaging time, cancer 

Averaging time, noncancer 

Units 

mg/L 

kg 

days/yr 

years 

Uday 

days 

days 

mg/cm2-evenl 

kg 

hr/event 

events/yr 

years 

cm2 

days 

days 

RIVIE 

. Value . 

TBD 

70 

365 

2 

2 

25,550 

730 

TBD 

70 

0.25 

104 

2 

16.000 

25,550 

730 

RH/IE 

Rationale/ 

Reference 

-

Recommended value for adults (EPA 1969) 

Best professional judgment. Equivalent lo 
every day during the entire year. 

Best professional judgment 

Recommended value for residential ingestion 

of drinking water (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Chemical-specific 

Recommended value for adults (EPA 1989) 

Best professional Judgment for bathing in river 

Equivalent to 15 minutes per bathing event 
(same as the CT value for residential 

showering/bathing (EPA 2004b)) 

Best professional judgment (assumes 2 days 
per week during entire year) 

Besl professional Judgment 

Recommended for adults while 

showering/bathing (EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

CT 
Value 

TBD 

70 

183 

1 

1.4 

25,560 

365 

TBD 

70 

0.16 

52 

1 

18,000 

25,550 

365 

CT 
Rationale/ 

Reference 

-

Recommended value for adults (EPA 1980) 

Besl professional Judgment. Equivalent to 
every day for hall the year. 

Best professional Judgment 

Recommended value for residential ingestion 
of drinking water (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Chemical-specific 

Recommended value tor adults (EPA 1989) 

Besl professional Judgment for bathing in river 

Equivalent to 9 minutes per bathing event. 

Best professional judgment (assumes 2 days 
per week during half the year) 

Best professional Judgment 

Recommended tor adults while 

shovreringftathing (EPA 2004b) 

Recommended vakJe (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ 

Model Name 

Daily Intake (CDI) (mg/kg-day) = 

EPC x WIR X EF X ED x 1/BWx 1/AT 

Daily Intake (mg/kg-day) = 

DA X SA X EF X ED X 1/BW X 1/AT 

DO NOT QUOTE OR CITE. 
This document is currently under review by US EPA and ils federal, state and tribal partners, and Is subject to change In whole or In part. 



LWG 
Lower Willamette Group 

Table 4 

Initial Values for Daily Intake Calculations - Adult Recreational Beach User Beach Sediment Exposures 

Eiposure Point Conceniration Calculation Approach 
and Summary of Exposure Factors 

April 21, 2006 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Receptor Population: Recreational Beech User 

Receptor Age: AduU 

Exposure Route 

Ingestion 

Dennal 

Parameter 

Coda 

EPC 

BW 

EF 

ED 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Skin surface atea 

Adherence factor 

Absorption factor 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Units 

mg/kg 

kg 

days/yr 

years 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

Cffl2 

mg/cm2 

-
days 

days 

kg/mg 

RME 

Value 

TBD 

70 

94 

30 

100 

25550 

10,950 

1.E-06 

TBD 

70 

94 

30 

5,700 

0.3 

See Table 25 

25550 

10.950 

l.E-06 

RME 

Rationale/ 
Reference 

-
Recommended value for adults (EPA 1989) 

Best professional judg.Tienl. 5 days per Vk«ek 
during summer (13 weeks), 1 day per week 

during spring/fall (26 weeks), 1 day per month 
during winter (3 months) 

Recommended value for residenlial 
occupancy (EPA 1997) 

Recommended value tor residential adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1969) 

-
-

Recommended value for adutts (EPA 1989) 

Besl professional Judgment. 5 days per week 

during summer (13 weeks), 1 day per v/eek 
during spring/fall (26 vwieks), 1 day per month 

during winter (3 months) 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended vaiue for residential adults 
(EPA 2004b) 

Value for residenlial adults as gardeners (EPA 
2004b) 

-
Recommended value (EPA 1969) 

Recommended velue (EPA 1989) 

~ 

CT 

Value 

TBD 

70 

38 

9 

50 

25550 

3,265 

l.E-06 

TBD 

70 

38 

9 

5,700 

0.07 

See Table 25 

25550 

3,285 

l.E-06 

CT 

Rationale/ 
Reference 

-
Recommended value for adults (EPA 1989) 

Best professional judgment. 2 days per vraek 
during summer (13 weeks), 2 days per month 

during spring/fall (6 months). 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended value for residenlial adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
-

Recommended value for adults (EPA 1989) 

Best professional judgment. 2 days per week 
during summer (13 weeks), 2 days per month 

during spring/fall (6 months) -

. Recommended value for residential 
occupancy (EPA 1997) 

Recommended value for residential adults 

(EPA 2004b) 

Value for residential aduhs as gardeners 
(same as recommended RME for residential 

adulls) (EPA 2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1969) 

-

Intake Equation/ 

IModel Name 

Dally Iniaka (mg/kg-day) = 

EPC X SIR X EF x ED X CP X 1/BW x 1/AT 

Daily Intake (mg/kg-day) = 

EPC X SA x AF X ABS x EF x ED x 
CFx 1/BW X 1/AT 

DO NOT QUOTE OR CITE. 
This document is currently under review by US EPA and ils federal, slate and tribal pariners, and is subject lo change in whole or in pari. 



LWG 
Lower Willamette Group 

Exposure Point Concentration Calculation Approach 
and S u m m a r j of Exposure Faclors 

April 21, 2006 

Table 5 
Initial Values for Daily Intake Calculations -Adult Recreational Beach User Surface Water Exposures 

scenario Timeframe: Current/Future 

Medium: Surface Water 

Receptor Population: 

RoceptorAge; Adult 

Recreational Beach User 

Exposure Route 

Ingestion 

Dermal 

Parameter 

Code 

EPC 

BW 

t.v 

EF 

ED 

WIR 

ATc 

ATnc 

CF 

DA 

BW 

t.v 

EF 

ED 

SA 

ATc 

ATnc 

Parameter Definition 

Exposure point concentration, surface water 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Water ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Conversion factor 

Absorbed dose per event 

Body vreight 

Event duration 

Exposure frequency 

Exposure duration 

Skin surface area 

Averaging time, cancer 

Averaging «me, noncancer 

Units 

mg/L 

kg 

hr/event 

events/yr 

years 

mL/hour 

days 

days 

L/mL 

mg/cm2-event 

kg 

hr/evenl 

events/yr 

years 

cm2 

days 

days 

RME 

Value 

TBD 

70 

1 

26 

30 

50 

25550 

10,950 

1.E-03 

TBD 

70 

1 

26 

30 

18,000 

25550 

10,950 

RlhlE 

Rationale/ 
Reference 

-
Recommended vatue for adults (EPA 1989) 

Best professional Judgment 

Best professional Judgment. 2 days per week 
during summer (13 weeks) 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended vakie for ingestion while 
swimming (EPA 1969) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
Chemica t-spedfic 

Recommended value for adults (EPA 1989) 

Best professional judgment 

Best professional Judgment. 2 days per week 
during summer (13 weeks) 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended for atlults while svflmming 
(EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

CT 

Value 

TBD 

70 

0.5 

13 

9 

50 

25550 

3,285 

1.E-03 

TBD 

70 

0.5 

13 

9 

18,000 

25560 

3,285 

CT 

Rationale/ 
Reference 

-
Recommended value for adulls (EPA 1989) 

Besl professional Judgment 

Best professional judgment. 1 day per week 
during summer (13 weeks) 

Recommended value for residenlial 
occupancy (EPA 1997) 

Recommended vahje for ingeslion while 
swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
Chemical-specific 

Recommended value for adulls (EPA 1989) 

Besl professional Judgment 

Besl professional Judgment. 1 day per week 
during summer (13 vweks) 

Recommended value for residential 
occupancy (EPA 1907) 

Recommended for adulls while swimming • 
(EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1969) 

Intake Equation/ 

Model Name 

Daily Intake (CDI) (mg/kg-day) = 

E P C x W I R x t „ x E F x E D x C F x 

1/BWx 1/AT 

Dally Intake (mg/kg-day) = 

DA X SA X EF X ED X 1/BW x 1/AT 

DO NOT QUOTE OR CITE. 
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part. 



LWG 
Lower WUlamette Group 

Exposure Point Concentration Calculation Approach 
and Summary of Exposure Factors 

April 21, 2006 

Table 6 

Initial Values for Daily intake Calculations - Child Recreational Beach User Beach Sediment Exposures 

^cenario 

Ledium: 

Timeframe; 

Sediment 

Receptor Population: 

JRecepto Age: Child 

Current/Future 

Recreational Beach User 

Exposure Route 

Ingestion 

Dermal 

Parameter 

Code 

EPC 

BW 

EF 

ED 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure poinl concentration, sediment 

Body weight 

Exposure frequency 

Exposure.duration 

Sediment ingeslion rate 

Averaging lime, cancer 

Averaging time, noncancer 

Conversion Factor 

Exposure point concentration, sedimenl 

Body vreight 

Exposure frequency 

Exposure duration 

Skin suriaca area 

Adherence factor 

Absorption factor 

Averaging time, cancer 

Averaging lime, noncancer 

Conversion Factor 

Units 

mg/kg 

kg 

days/yr 

years 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

RME 

Value 

TBD 

15 

94 

S 

200 

25550 

2,190 

l.E-06 

TBD 

15 

94 

6 

2.600 

3.3 

See Table 25 

25550 

. 2,190 

l.E-06 

RME 

Rationale/ 
Reference 

-
Recommended value for children (EPA 1991) 

Besl professional Judgment. 5 days per week 
during summer (13 woeks), 1 day per vt«ek 

during spring/fall (26 weeks). 1 day per monlh 
during winter (3 monihs] 

Recommended value for children (EPA 1991) 

Recommended value for residential child 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
-

Recommended value for children (EPA 1991) 

Besl professional judgment. 5 days per week 
during summer (13 weeks). 1 day per vreek 

during spring/fall (26 weeks), 1 day per monlh 
during winter (3 months) 

Recommended value for children (EPA 1991) 

Recommended vatue for residenlial chikfren 
(EPA 2004b) 

Value for children playing in wet soil (EPA 
2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

CT 

Value 

TBD 

15 

38 . 

6 

100 

25550 

2,190 

l.E-06 

TBD 

15 

38 

6 

2,800 

0.2 

See Table 25 

25550 

2.190 

1 .E-06 

CT 

RaUonale/ 
Reference 

-
Recommended value for children (EPA 1991) 

Best professional judgment. 2 days per week 
during summer (13 weeks). 2 days por month 

during spring/fall (6 monihs) 

Recommended value for children (EPA 1991) 

Recommended value for residenlial child 
exposures (EPA 2000) 

Recommended value (EPA 1989) ' 

Recommended value (EPA 1989) 

-
-

Recommended value for children (EPA 1991) 

Best professional judgment. 2 days per week 
during summer (13 weeks), 2 days per rnonlh 

during spring/fall (6 months) 

Recommended value (or chlMren (EPA 1991) 

Recommended vahje for residential children 
(EPA 2004b) 

Value for children playing in wel soil (same as 

recommended.RME for residential children) 
(EPA 2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1969) 

-

Intake Equation/ 

Model Name 

Daily Intake (mg/kg-day) = 

EPC X SIR x EF x ED X CF X 1/BW x 1/AT 

Daily Intake (mg/kg-day) = 

EPC X SA X AF X ABS x EF x ED x 

CFx 1/BWx 1/AT 

QO NOT QUOTE OR CITE. 
This document is cun-ently under review by US EPA and ils federal, state and tribal partners, and is subject lo change in whole or In part. 



LWG 
Lower Willamette Group 

Exposure Point Concentration Calculation Approach 
and Summary of Exposure Factors 

Apri l 21,2006 

Table 7 

Initial Values for Daily Intake Calculations - Child Recreational Beach User Surface Water Exposures 

Scenario Timeframe; Current/Future 

Medium: Surface Water 

Receptor Population: Recreational Beach User 

Receptor Age: Child 

Exposure Route 

Ingestion 

Dennaf 

Parameter 

Code 

EPC 

BW 

Uv 

EF 

ED 

WIR 

ATc 

ATnc 

CF 

OA 

BW 

t.v, 

EF 

ED 

SA 

ATc 

ATnc 

Parameter Definition 

Exposure point concentration, surface waler 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Water ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Conversion factor 

Absorbed dose per event 

Body wrelght 

Event duration 

Exposure frequency 

Exposure duration 

Skin surface area 

Averaging time, cancer 

Averaging time, noncancer 

Units 

mg/L 

kg 

hr/event 

events/yr 

years 

mL/hour 

days 

days 

L/mL 

mg/cm2-event 

kg 

hr/evenl 

events/yr 

years 

cm2 

days 

days 

RME 

Value 

TBD 

15 

1 

65 

6 

50 

25550 

2,190 

1.E-03 

TBD 

15 

1 

65 

6 

6.600 

25550 

2,190 

RME 

Rationale/ 
Reference 

-
Recommended vatue for children (EPA 1991) 

Best professional judgment 

Best professional judgment. 5 days per week 
during summer (13 weeks) 

Recommended value for chiktren (EPA 1991) 

Recommended value for Ingestion while 
swimming (EPA 1989) 

Recommended vaiue (EPA 1989) 

Recommended value (EPA 1989) 

_ 
Chemical-specific 

Recommended value for children (EPA 1991) 

Besl professional judgment 

Best professional judgment. 5 days per woek 
during summer (13 weeks) 

Recommended value for children (EPA 1991) 

Recommended for children while swimming 
(EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

CT 

Value 

TBD 

15 

0.5 

26 

6 

50 

25550 

2,190 

1.E-03 

TBD 

15 

0.5 

26 

6 

6.600 

25550 

2,190 

CT 

Rationale/ 
Reference 

-
Recommended value for children {EPA 1991) 

Best profeaslonal Judgment 

Best professional Judgment. 2 days per week 
during summer (13 weeks) 

Recommended value for children {EPA 1991) 

Recommended vakie for ingeslion while 
swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
Chemica f-specffic 

Recommended value for children (EPA 1991) 

Best professional Judgment 

Best professional judgment. 2 days per week 
during summer (13 woeks) 

Recommended value for children (EPA 1991) 

Recommended for children while swrfmming 
(EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ 

Model Name 

Daity intake (CDI) (mg/kg-day) = 

EPC X WIR X U X EF x ED X CF X 

1/BWx 1/AT 

Daffy Intake (mg/Ko-day) = 

DA X SA X EF X ED X 1/BW x 1/AT 

DO NOT QUOTE OR CITE. 
This document is cun-ently under review by US EPA and its federal, state and tribal partners, and is subject to change in vvhole or in part. 



LWG 
Lower Willamette Group 

Table 8 

Initial Values for Daily Intake Calculations - A d u l t Recreational Fisher Beach Sediment Exposures 

Exposure Poinl Concentration Cnlculalion Approach 
and Summary of Exposure Factors 

Apr i l 21, 2006 

cenario Timeframe; Gun-ent/Future 

ledium: Sediment 

iRecoptor Population: Recreational Fisher 

iReceptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

EPC 

BW 

EF 

ED 

SIR 

ATc 

ATnc 

GF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

ATc 

ATnc 

GF 

Parameter Definition 

Exposure point concentraiion, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Exposure point concentration, sediment 

Body vreight 

Exposure frequency 

Exposure duration 

Skin surface area 

Adherence factor 

Absorption factor, chemical-specific 

Averaging time, cancer 

Averaging Ume, noncancer 

Conversion Factor 

Unlls 

mg/kg 

kg 

days/yr 

years 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

• 

RME 
Value 

TBD 

70 

156 

30 

100 

25.550 

10,950 

1.E-06 

TBD 

70 

156 

30 

5,700 

0.3 

See Table 25 

25,550 

10,950 

1.E.08 

RME 
Rationale/ 
Reference 

-
Recommended value for adulls (EPA 1969) 

Required by EPA Region 10. 3 days per week 
for entire year. 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended value for residential adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

_ 
-

Recommended value for adults (EPA 1989) 
Required by EPA Region 10. 3 days per week 

for entire year. 
Recommended value for residenlial 

occupancy (EPA 1997) 
Recommended value for residenlial adulls 

(EPA 2004b) 

Value for residential adults as gardeners (EPA 
2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

CT 
Value 

TBD 

70 

52 

9 

50 

25.550 

3,285 

l.E-06 

TBD 

70 

52 

9 

5,700 

0.07 

See Table 25 

25.550 

3.285 

l.E-06 

CT 
Rationale/ 
Reference 

-
Recommended value for adults (EPA 1989) 

Required by EPA Region 10. 1 day per vreek 
for entire year. 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended value for residential adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1980) 

_ 
-

Recommended value (or adulls (EPA 1989) 
Requirod by EPA Region 10. 1 day per week 

for entire year. 
Recommended value for residential 

occupancy (EPA 1997) 
Recommended value for residenlial adults 

(EPA 2004b) 
VakJO for residential adulls as gardeners 

(same as recommended RME for residenlial 
adulls) (EPA 2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1969) 

-

Intake Equation/ 
Model Name 

Daily Intake (mg/kg-day) = 

EPCxSIRxEFxEDxCFx 

1/BW X 1/AT 

Daily Intake (mg/kg-day) = 

EPCxSAxAFxABSxEFx 

ED X CFx 1/BWx 1/AT 

DO NOT QUOTE OR CITE. 
This document Is cun-ently under review by US EPA and its federal, state and tribal partners, and is subject lo change In whole or in part. 



LWG 
Lower Willamette Group 

Table 9 

Initial Values for Daily Intake Calculations - Adult Native American Consumption Fisher Beach Sediment Exposures 

Exposure Poinl Concentration Calculation Approach 
and Summary of Exposure Faclors 

Apri l 21, 2006 

Scenario Timeframe: CurrenUFulure 

Medium: Sediment 

Receptor Population: Native American Fisher 

Receptor Age: Adult 

Exposure Route 

Ingestion 

Dennal 

Parameter 

Code 

EPC 

BW 

EF 

ED 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Pararrieter Definition 

Exposure point conceniration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment ingestion rate 

Averaging Ume, cancer 

Averaging time, noncancer 

Conversion Factor 

Exposure point concentration, sedimenl 

Body weight 

Exposure frequency 

Exposure duration 

Skin surtace area 

Adherence factor 

Absorption factor, chemical-specific 

Averaging lime, cancer 

Averaging lime, noncancer 

Conversion Factor 

Unils 

mg/kg 

kg 

days/yr 

years 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

RME 

Value 

TBO 

70 

260 

70 

100 

25,550 

25,550 

l.E-06 

TBD 

70 

260 

70 

5,700 

0.3 

See Table 25 

25,550 

25.550 

l.E-06 

RME 

Rationale/ 
Reference 

-
Recommended value for adulls (EPA 1989) 

Required by EPA Region 10. 5 days per week 
for entirs year. 

Conventional lifelime (EPA 1969) 

Recommended value for residential adult 
exposures (EPA 2000) 

Recommended vahie (EPA 1969) 

Recommended value (EPA 1989) 

_ 
-

Recommended vakjo for adults (EPA 1989) 

Required by EPA Region 10. 5 days per vraek 
for entire year. 

Conventional lifetime (EPA 1989) 

Recommended value for residential adults (EPA 
2004b) 

Value for residential adulls as gardeners (EPA 
2004b) 

-
Recommended value (EPA 1989) 

. Recommended value (EPA 1989) 

-

CT 

Value 

TBD 

70 

104 

30 

50 

25,550 

10,950 

i.E-oe 

TBD 

70 

104 

30 

5.700 

0.07 

See Table 25 

25,550 

10,950 

l.E-06 

CT 

Rationale/ 
Reference 

-
Recommended value for adults (EPA 1989) 

Required by EPA Region 10. 2 days per week 
for entire year.. 

95lh percentile for lime at one residence 
(same as recommended RME for residenlial 

adulls) (EPA 1997) 

Recommended value for residential adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

_ 
-

Recommended value for adulls (EPA 1989) 

Required by EPA Region 10. 2 days per week 
for entire year. 

gsth percentile for time at one residence 
(same as recommended RME for residential 

adulls) (EPA 1997) 

Recommended vahJe for residential adults 
(EPA 2004b) 

Vakie for residenlial adulls as gardeners 
(same as recommended RME for residential 

adults) (EPA 2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ 

Model Name 

Daily Intake (mg/kg-day) = 

EPC X SIR X EF X ED x CF x 

Daily Inlako (mg/kgKlay) = 

EPC X SA X AF X ABS x EF x 

1/BWx 1/AT 

1/BWx 1/AT 

ED X CF X 

1 

DO NOT QUOTE OR CITE. 
This document is currently under review by US EPA'Snd ils federal, slate and tribal partners, and is subject to change in whole or in part. 
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Table 10 

Initial Values for Daily Intake Calculations - A d u l t Non-tribal High Consumption Fisher Beach Sediment Exposures 

Exposure Point Concentration Calculation Approach 

and Summary of Exposure Faclors 

April 21, 2006 

Scenario Timeframe: Current/Future 

Medjum: Sediment 

Receptor Population: Non-tribal Fisher 

Receptor Age: Adult 

Exposure Route 

Ingestion 

Demial 

Parameter 
Code 

EPC 

BW 

EF 

ED 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

• ATc 

ATnc • 

- CF 

Parameter Definition 

Exposure point conceniration, sedir 

Body weight 

Exposure frequency 

Exposure duration 

Sediment ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Exposure poinl concentration, sedir 

Body weight 

Exposure frequency 

Exposure duration 

Skin surface area 

Adherence factor 

Absorption factor, chemical-specific 

Averaging time, cancer 

Averaging Ume, noncancer 

Conversion Factor 

Units 

mg/kg 

kg 

days/yr 

years 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

RME 
Value 

TBD 

70 

104 

30 

100 

25.550 

10,950 

l.E-06 

TBD 

70 

104 

30 

5,700 

0.3 

See Table 25 

25,550 

10.950 

l.E-06 

RME 
Rationale/ 
Reference 

-
Recommended value for adults (EPA 1969) 

Best professional Judgment. 2 days per week 
tor entire year 

Recommended vatue for residential 
occupancy (EPA 1997) 

Recomriiended value for residential adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended vahje (EPA 1989) 

-
-

Recommended vatue for adults (EPA 1969) 

2 days per vraek for entire year 
Recommended value for residential 

occupancy (EPA 1997) 
Recommended value for residenlial adults 

(EPA 2004b) 

Value for residenlial adults as gardeners (EPA 
2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

CT 
Value 

TBD 

70 

26 

9 

50 

25,550 

3,285 

1.E-06 

TBD 

70 

26 

9 

5,700 

0.07 

See Table 25 

25,550 

3,285 

l.E-06 

CT 
Rationale/ 
Reference 

-
Recommended value tor adulls (EPA 1989) 

Best professional judgment, t day every other 
week for entire year 

Recommended vakie for residential 
occupancy (EPA 1997) 

Recommended value for residential adult 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
-

Recommended value for adulls (EPA 1989) 

1 day every olher week for entire year 
Recommended vakie for residential 

occupancy (EPA 1997) 
Recommended vatue for residential adults 

(EPA 2004b) 
Value for residential adults as gardeners 

(same as recommended RME lor residential 
adulls) (EPA 2D04b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

~ 

Iniaka Equation/ 
Model Name 

Daily Intake (mg/kg-day) = 

EPC x SIR x EF x ED X CF X 

Daily Inlako (mg/kg-day) = 

EPCxSAxAFxABSxEFx 

1/BWx 1/AT 

1/BWx 1/AT 

ED X CF X 

DO NOT QUOTE OR CITE. 
This documeni is cun-ently under review by US EPA and its federal, state and tribal partners, and is subject lo change in whole or in part. 
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Table 11 

Initial Values for Daily Intake Calculations -Adult Native American Fish Consumption 

Scenario Timeframe: 

Medium: Fish 

Receptor Population: 

Receptor Age: Adult 

Gun-en t/Future 

Nalive American Fisher 

1 
Exposure Route 

Ingestion 

Parameter 
Code 

EPCsa 

EPCIa 

EPCst 

EPCbc 

EPCbb 

EPCcp 

EPCsm 

IRsa 

IRIa 

IRst 

IRbc 

IRbb 

IRcp 

IRsm 

BW 

EF 

ED 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure point concentration, salmon 

Exposure point concentration, lamprey 

Exposure poinl concentration, sturgeon 

Exposure point concentration, black crappie 

Exposure point concentration, brown bullhead 

Exposure poinl concentration, carp 

Exposure poinl concentration, smallmouth bass 

Ingestion rate, salmon 

ingestion rate, lamprey 

Ingeslion rale, sturgeon 

Ingestion rate, black crappie 

Ingestion rate, brdwn bullhead 

Ingestion rate, carp 

Ingestion rate, smallmouth bass 

Body weight 

Exposure frequency 

Exposure duration 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/l(g 

mg/kg 

mg/kg 

g/day 

g/day 

g/day 

g/day 

g/day 

g/day 

g/day 

kg 

days/yr 

years 

days 

days 

kg/g 

Value 

TBD 

TBD 

TBD 

TBD 

TBD 

TBO 

TBD 

67 

12.3 

6.6 

21.7 

21.7 

21.7 

21.7 

70 

365 

70 

25,550 

25,550 

1.E-03 

Rationale/ 
Reference 

-
-
- . 
-
-
-

CRITFC 1994 

CRITFC 1994 

CRrTFC1994 

Ingeslion rates for species that are not salmon. 
lamprey, or sturgeon, 86.9 g/day, divided by 4 

Ingestion rales for species that are not salmon. 
lamprey, or sturgeon. 86.9 g/day, divided by 4 

Ingestion rales for species that are nol salmon. 
lamprey, or sturgeon, 86.9 g/day, divided by 4 

Ingestion rales for species that are not salmon. 
lamprey, or sturgeon, 86.9 g/day, divided by 4 

Recommended value (or adulls (EPA 1989) 

Basis of ingestion rates 

Conventional lifelime (EPA 1989) 

Recommended value (EPA 19B9) 

Recommended value (EPA 1989) 

- r 

Intake Equation/ 
Model Name 

Daily Intake (mg/kg-day) = 

:(EPC5a-|Rsa)t(EPCIa-iRla)+(EPCsflRst)* 

(EPCbc'iRbc)t(EPCbbMRbb)+(EPCcpMRcp)->-

(EPCsm'IRsmjJ xEFxEDxCFx 1/BW x 1/AT 

^ 

DO NOT QUOTE OR CITE. 
This document Is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in wrhole or In part. 
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Table 12 

Initial Values for Daily Intake Calculations - Child Native American Fish Consumption 

Scenario Timeframe: 

Medium: Fish 

Receptor Population: 

Receptor Age: Child 

] 
Current/Future 

• 

Native American Fisher 

... 
Exposure Route 

Ingestion 

Parameter 
Code 

EPCsa 

EPCIa 

EPCst 

EPCbc 

EPCbb 

EPCcp 

EPCsm 

IRsa 

IRla 

IRst 

IRbc 

IRbb 

IRcp 

IRsm 

BW 

EF 

ED 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure point concentration, salmon 

Exposure point concentraiion, lamprey 

Exposure poinl concentration, sturgeon 

Exposure point concentration, black crappie 

Exposure point conceniration, brown bullhead 

Exposure poinl concentration, carp 

Exposure point concentration, smallmouth bass 

Ingestion rale, salmon 

Ingestion rale, lamprey 

Ingestion rate, sturgeon 

Ingestion rate, black crappie 

Ingestion rate, brown bullhead 

Ingestion rale, carp 

Ingestion rate, smallmouth bass 

Body weight 

Exposure frequency 

Exposure duration 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

g/day 

g/day 

g/day 

g/day 

g/day 

g/day 

g/day 

kg 

days/yr 

years 

days 

days 

kg/g 

Value 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

27.9 

5.1 

3.6 

9.1 

9.1 

9.1 

9.1 

15 

365 

6 

25,550 

2,190 

1.E-03 

Rationale/ 
Reference 

-
-
-
-
-
-

Same dietary percentages as Adult consumer but 
with total ingeslion rate of 73 g/day. 

Same dietary percentages as Adult consumer but 
wilh tolal ingestion rate of 73 g/day. 

Same dietary percenteges as Adult consumer bul 
with total Ingestion rale ol 73 g/day. 

Same dietary percentages as Adult consumer but 
with total Ingestion rate of 73 g/day. 

Same dietary percentages as Adult consumer but 
wilh total ingeslion rate of 73 g/dey. 

Same dietary percentages as Adult consumer but 
v^th total ingeslion rate of 73 g/day. 

Same dietary percentages as Adult consumer but 
with total Ingestion rets of 73 g/day. 

Recommended value for children (EPA 1991) 

Basis of ingestion rates 

Recommended value for children (EPA 1991) 

Recommended value (EPA 1989) 

Recommended value (EPA 1969) 

—̂̂ -̂̂ —̂ —̂ ^̂ ————̂ .̂̂ ————— 

1 
Intake Equation/ 

Model Name 

Dally Intake (mg/kg-day) = 

l(EPCsa'IRsa)+(EPCIaMRla)+(EPC5nRst)+ 

(EPCbc*IRbc)+(EPCbb*lRbb)-i-(EPCcp*lRcp)+ 

(EPCsm'IRsm)J x EF x ED x CF x 1/BW x 1/AT 

' 

, 

DO NOT QUOTE OR CITE. 
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or In part. 
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Table 13 • 
Initial Values for Dally Intake Calculations-Adult Non-Tribal Fish Consumption, Single Species Diet 

Bcenario Timelrame: Current/Future 

Medium: Fish, Single Species Diet 

Receptor Popu}athn: Non-Trlba) Fisher 

Receptor Age: Adult 

Exposure Route 

Ingeslion 

Parameter 
Coda 

EPC 

IR 

BW 

EF 

ED 

ATc 

ATnc 

CF 

Parameter Dennltlon 

Exposure point concentraiion. tissue 

Ingestion rale 

Body welgtit 

Exposure frequency 

Exposure duration 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Units 

mglkQ 

g/day 

kg 

days/yr 

years 

days 

days 

m. 

Vakie 

TBD 

17.S 

70 

365 

30 

25,550 

10,950 

1,E-03 

Rationale/ 
Relerence 

90th percentile (EPA 2002b) 
Recommer^ded value tor adults 

(EPA 1989) 

Basis of Ingestion rates 

Recommended value tor 
residential occupancy {EPA 1997) 

Recommended vakje (EPA 19B9) 

Recommended vakie (EPA 1939} 

-

Vakje 

TBD 

73 

70 

365 

30 

25.550 

10,950 

1.E-03 

Rationale/ 
Reference 

95%UCL for Ingestion o( 75% o) 
total Hah (Adolfson 1996} 

Recommended value for adults 
(EPA19B9) 

Basis ot ingestion rates 

Recommended value for 
residential occupancy (EPA 1997 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

Value 

TBD 

142 

70 

365 

30 

25.550 

10,950 

1.E-03 

Rationale/ 
Reference 

99th percentlte (EPA 2002b) 
Recommended vafus for adults 

(EPA .1989) 

Basis of ingestion rates 

Recommended value for 
residential occupancy (EPA 1997) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ 
Model Name 

EPC X IR X EF K ED X CF X 1/BW x 1/AT 

0 0 NOT QUOTE OR CITE. 
This document is cun'ently under review tiy US EPA and its federal, state and tribal partners, and is subject to change in whole or in part. 
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Table 14 
Initial Values for Daily Intake Calculations - Child Non-Tribal Fish Consumption, Single Species Diet 

Scenario Timetrame: Current/Future 

Medium: Fish, Single Species Diet 

Receptor Population: Non-Tribal Fisher 

Receptor Age: Child 

[Exposure Route 

Ingestion 

Parameter 

Code 

EPC 

IR 

BW 

EF 

ED 

ATc 

ATnc 

CF 

Parameter Ocfinrtion 

Exposure point concentration, tissue 

Ingestion rate 

Body weight 

Exposure frequency 

Exposure duration 

Averaging time, cancer 

Averaging t ime, noncancer 

Conversion Factor 

Units 

mg/kg 

g/day 

kg 

(Jayalyr 

years 

days 

days 

kg/g 

Value 

TBO 

7 

15 

365 

6 

25.550 

2.190 

1.E-03 

Rationale/ 

Reference 

_ 
Adjusted from the adult Ingeation 

rate using a factor of 0.42 (ratio o 

adult to child ingestion from 

CRfTFC 1994) 

Recommended value tor children 

(EPA 1991) 

Basis of ingestion rates 

Recommended value tor chlkJren 

(EPA 1991) 

Recommended value (EPA 1989 

Recommended value (EPA 1989) 

-

Vatue 

TBD 

31 

15 

' 365 

6 

25,550 

2,190 

1.E-03 

RaKonale/ 

Reference 

_ 
Adjusted trom the adult Ingestion 

rate using a factor of 0.42 (ratio o l 

CRfTFC 1994) 

Recommended value (or children 

(EPA 1991) 

Basis o l Ingestion rates 

(EPA 1991) 

Recommended value (EPA 1989 

Recommended value (EPA 1969) 

-

Value 

TBD 

60 

IS 

365 

6 

25.550 

2.190 

1.E-03 

Rationale/ 

Reference 

_ 
Adjusted from the adult Ingestion 

rate using a factor ot 0.42 (ratio o 

adult to cMU Ingestion from 

CRrTFC Id94) 

Recommended value for children 

(EPA 1391) 

Basia or Ingestion rates 

Recommended value (or chlWren 

(EPA 1991) 

Recommended vatue (EPA 1989 

Recommended value (EPA 1969} 

-

Intake Equal ton/ 

Model Name 

Dally Intake (mg/kg-day) = 

. 

— 

1 

D O N O T Q U O T E O R C I T E . 

Th i s d o c u m e n t is cun-ent ly u n d e r r e v i e w by U S E P A a n d its f e d e r a l , s ta le a n d t r iba l p a r t n e r s , a n d is s u b j e c t to c h a n g e in w h o l e or in pa r t . 
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Table 15 

[nitfal Values for Dally Intake Calcutations -Adutt Non-Tribal Fish Consumption. Multiple Species Diet 

Scenario Timeframe: Current/Future 

Medium: Fish, Multiple Species Diet 

Receptor Population: Non-Tribal Fisher 

Receptor Age: Adult 

Exposure Route 

Ingestion 

Parameter 

Code 

EPCbb 

EPCbc 

EPCcp 

EPCsm 

IRbb 

IRbc 

IRcp 

IRsm 

BW 

EF 

ED 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure poinl concerilratlon. brown buUhead 

Exposure point concentration, black crappie 

Exposure point concentration, carp 

Exposure point concentration, smallmouth bass 

Ingestion rate, brown bullhead 

Ingestion rate, black crappie 

Ingeetion rale, carp 

Ingestion rate, smallmouth bass 

Body weigh! 

Exposure frequency 

Exposure duration 

Averaging t ime, cancer 

Averaging time, noncancer 

Conversion Factor 

Units 

mpf t f l 

mg/kg 

mg/Vg 

mg/kg 

g/day 

g/day 

g/day 

g/day 

kg 

days/yr 

years 

days 

days 

kg/g 

Value 

TBD 

TBD 

TBD 

TBD 

4.4 

4.4 

4.4 

4.4 

70 

36S 

30 

2S.550 

10.950 

1.E-03 

Rntionale/ 

Reference 

-
-
-
-

Adult Non-Tribal Ingestion rate for 

single species dividetj by 4. 

Adult Non-Trtbal ingestion rate for 

single species divided by 4. 

Adult Non-Trtbal ingestion rate for 

single species divided by 4. 

Adult Non-Tribal Ingeslion rate for 

single species d M d e d by 4. 

Recommended value for adults 

(EPA 1989) 

Basis of ingestion rates 

Recommended value for 

residenlial occupancy (EPA 1997) 

Recommended vatue (EPA 1969) 

Recommended vatue (EPA 1989) 

-

Value 

TBD 

TBD 

TBD 

TBD 

18.3 

18.3 

18.3 

18.3 

70 

36S 

30 

25.550 

10.950 

1.E^>3 

Rationale/ 

Reference 

-
-
-
-

Adult Non-Tribal ingestion rate for 

single species divided by 4. 

M u H Non-Tribal ingeslion rate for 

single speclea divided by 4. 

AduR Non-Tribal Ingestion rale for 

• ingle species divided by 4. 

Adult Non-Tribal ingestion rale for 

single species dh/lded by 4. 

Recommended value for adults 

(EPA 1989) 

Basis of ingeslion rates 

Recommended vatue for 

residenltal occupancy {EPA 1997) 

Recommended yalue (EPA 1989) 

Recommended value (EPA 1S89] 

-

Value 

TBD 

TBD 

TBD 

TBD 

35.5 

35.5 

35.5 -

35.5 

70 

365 

30 

25.550 

10,950 

1.E^)3 

Rationale/ 

Reference 

-
-
-
-

A d u l Non-Tribal ingestion rate fot 

single species divided by 4. 

Adult Non-Tribal ingeetion rale for 

single species divided by 4. 

Adult Non-Tribal ingestion rate lor 

single species divided by 4. 

AduK Non-Tribal ingestion rate for 

single species divided by 4. 

Recommended value for adults 

(EPA 1989) 

Basis of ingestion rates 

Recommended value for 

residential occupancy (EPA 1997) 

Recommended value (EPA 1989) 

-

1 
Intake Equation/ 

Model Name 

Dally Intake (mg/kg-day) ° 

((EPCbb* lRbb)+{ EPCbcMR bc}+{EPCcp* IRcp)+ 

(EPCsm' IRsm} ! x EF x E D x CF x 1/BW x 1/AT 

DO NOT QUOTE OR CITE. 
This document is cun-ently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part. 
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Table 16 

Initial Values for Daily Intake Calculations - Child Non-Tribal Fish Consumption, Multiple Spedes Diet 

Scenario Timetrame: Current/Future 

Medium: Fish. Multiple Species Diet 

Receptor Population: Non-Tribal Fisher 

Receptor >\ge: Child 

Exposure Route 

Ingestlori 

1— .̂ 1 

Parameter 

Code 

EPCbb 

EPCbc 

EPCcp 

EPCsm 

IRbb 

IRbc 

IRcp 

IRsm 

BW 

EF 

ED 

ATc 

ATnc 

CF 

Parameter Derinrtlon 

Exposure point concentration, brown bullhead 

Exposure point concentration, black crappie 

Exposure point concentration, carp 

Exposure point concentrai ion, smallmouth bass 

Ingestion rate, brown bullhead 

Ingestion rate, black crappie 

Ingestion rate, carp 

Ingestion rale, smallmouth bass 

Body weight 

Exposure frequency 

Exposure duration 

Averaging time, cancer 

Averaging t ime, noncancer 

Conversion Factor 

Units 

mgncg 

mg/kg 

mg/kg 

mg/kg 

g/day 

g/day 

g/day 

g/day 

days/yr 

years 

days 

days 

_ J 2 i 2 _ 

Value 

TBD 

TBD 

TBD 

TBD 

1.8 

I.e 

1.8 

1.8 

15 

365 

6 

25.550 

2.190 

l .EJ )3 

Rationale/ 

Reference 

-
-
-
-

Cfiild Non-Tribal ingestion rate to 

single species dMded by 4. 

Child Non-Tribal ingestion rate fo 

single species divided by 4. 

Cfiild Non-Tribal Ingeation rate fo 

single species divided by 4. 

Child Non-Tribal ingestion rate fo 

single species divided by 4. 

Recommended value for children 

(EPA 1991) 

Basis of ingeslion rates 

Recommended value lor chiidfen 

(EPA 1991) 

Recommended value (EPA 1989) 

-

Vaiue 

TBD 

TBD 

TBD 

TBD 

7.8 

7.8 

78 

7.8 

15 

365 

6 

25.550 

2,190 

1.E-03 

Rationale; 

Reference 

-
-
-
-

Child Non-Tribal ingestion rate fo 

single species divided by 4. 

Child Non-Tribal ingestion rate fo 

single species divided by 4. 

Child Non-Tribal ingestion rate fo 

single species divided by 4. 

Child Non-Tribal Ingestion rate lo 

single species divided by 4. 

Recommended value lor children 

(EPA 1991) 

Basis of ingestion rales 

Recommended vatue for children 

(EPA 1991) 

Recommended yalue (EPA 1989) 

Recommended vaiue (EPA 1989) 

Vatue 

TBD 

TBD 

TBD 

TBD 

15 

15 

15 

15 

15 

365 

6 

25.550 

2.190 

1.E-03 

Rationale/ 

Reference 

-
-
-
-

Child Non-Trtbal ingestion rate for 

single species divided by 4. 

Child Non-Trtbal Ingeetion rate for 

single spedes divided by 4. 

Child Non-Tribal Ingestion rale fo 

single species divided by 4. 

Child Non-Tribal hges l ion rate lo 

single species divided by 4. 

Recommended vatue for children 

(EPA 1991) 

Basis o l Ingestion rates 

Recommended value for children 

(EPA 1991) 

Recommended value (EPA 1989 

Recommended value (EPA 1989 

tntalfe Equatlonf 

Model Nama 

Daily Intalie (mg/kg.<lay) = 

| |EPCbb- |Rbb)»(EPCbc- |Rbo) t (EPCcp- |Rcp)» 

(EPCem' IRem) ! K EF x ED x CF x MBW x 1/AT 

• 

DO NOT QUOTE OR CITE. 
This document is cun-ently under review by US EPA and Its federal, state and tribal partners, and Is subject to change in whole or In part. 



LWG 
L o w e r Wi l lamet te Group 

Table 17 

Initial Values for Daily Intake Calculations -Adul t Non-Tribal Crayfish Consumption 

Exposure Poinl Concentrnlion Calculation Approach 

and Summary of Exposure Factors 

AprU 21,2006 

Scenario Timeframe: 

Medium: Crayfish 

Receptor Population: 

=?eceplor Age: Adult 

Cun-ent/Fulure 

Non-Tribal Fisher 

Exposure Route 

Ingeslion 

1 

Parameter 
Code 

EPC 

IR 

BW 

EF 

ED 

ATc 

ATnc 

CF 

—,, . ,— = 
Parameter Definition 

Exposure point concentration, crayfish 

Ingeslion rale 

Body v^eight 

Exposure frequency 

Exposure duration 

Averaging lime, cancer 

Averaging time, noncancer 

Conversion Factor 

Unils 

mglkg 

g/day 

Kg 

days/yr 

years 

days 

days 

kg/g 

ValuB 

TBD 

3.3 

70 

365 

30 

25,550 

10,950 

1.E-03 

Ralionale/ 

Reference 

-
50th percentile (EPA 2002b) 

Recommended value lor adulls 
(EPA 1989) 

Basis or ingestion rates 

Recommended value for 
residential occupancy (EPA 1997) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

Value 

TBD 

18 

70 

365 

30 

25,550 

10,950 

1.E-03 

Rationale/ 

Reference 

-
95th percentile (EPA 2002b) 

Recommended value for adults 
(EPA 1989) 

Basis of Ingestion rales 

Recommended value for 
residenlial occupancy (EPA 1997) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

. rs: 

Intake Equation/ 
Model Name 

Daily intalte (mg/kg-day) = 

EPC X IR X EF X ED x CF x 1/BW x 1/AT 

DO NOT QUOTE OR CITE. 
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in pari. 



LWG 
Lower WiUamette Group 

Table 18 

Initial Values for Daily Intake Calculations - in-water Worker In-Water Sediment Exposures 

Exposure Point ConccntrDlion Cnlculntion Approach 
xnd Sumnmry of Exposure Factors 

Apri l 21, 2(W6 

scenario Timeframe; 

Medium: 

Recepto 

[Rece pto 

Cun-ent/Future 

In-Water Sediment 

Population: 

Age: Adult 

In-Water Woriter 

Exposure Route 

Ingeslion 

Dennal 

1 

Parameler 

Code 

EPC 

BW 

EF 

ED 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment ingestion rate 

Averaging lime, cancer 

Averaging lime, noncancer 

Conversion Factor 

Exposure poinl concentration, sedimenl 

Body weight 

Exposure frequency 

Exposure duration 

Skin surface area 

Adherence factor 

Absorption factor 

Averaging lime, cancer 

Averaging lime, noncancer 

Conversion Faclor 

Units 

mg/kg 

l<0 

days/yr 

years 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

RME 

Value 

TBD 

70 

10 

10 

200 

25550 

3,650 

l.E-06 

TBD 

70 

10 

10 

3,300 

0.2 

See Table 25 

25550 

3,650 

l.E-06 

RME 

Rationale/ 
Reference 

Recommended value for adulls (EPA 1989) 

From Intenriews with workers at Terminal 4. 
Frequency for repair/removal of fender plies or 

maintenance dredging activities. 

Assumes a frequency of every 2-3 years over 
. an employment duration of 25 years. 

Recommended value for occupational 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

_ 
-

Recommended vahje for adulls (EPA 1989) 

From interviews wilh workers al Terminal 4. 
Frequency for repair/removal of fender piles o 

maintenance dredging activities. 

Assumes a Irequency of every 2-3 years over 
an employment duration of 25 years. 

Recommended value for adult Industrial 

scenario (EPA 2004b) 

Recommended value for adull industrial 
scenario (EPA 2004b) 

-
Recommended value (EPA 1969) 

Recommended vatue (EPA 1989) 

-

CT 

Value 

TBD 

70 

10 

4 

50 

25550 

1,480 

l.E-06 

TBD 

70 

10 

4 

3,300 

0.02 

See Table 25 

25550 

1,460 

l.E-06 

CT 

Rationale/ 
Reference 

-
Recommended value for adults (EPA 1989) 

From interviews with worlters at Terminal 4. 
Frequency for repair/removal or render piles or 

maintenance dredging activities. 

Assumes a frequency of every 2-3 years over 
en employment duration of 9 years. 

Recommended value for occupational 
exposures (EPA 2000) 

Recommended value (EPA 1989) 

Recommended value {EPA 1989) 

_ 
-

Recommended value for adulls (EPA 1989) 

From interviews with worlcers el Terminal 4. 
Frequency for repair/removal of fender piles or 

maintenance dredging activities. 

Assumes a frequency of every 2-3 years ova 
an employment duration of 9 years. 

Recommended value (or adult Industrial 
scenario (EPA 2004b) 

Recommended vatue for adult Industrial 
scenario (EPA 2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

Intake Equation/ 

Model Name 

Daily Intake (mg/kg-day)« 

EPC X SIR X EF X ED X CF X 1/BW x 

Dally Intake (mg/kg-day) = 

EPC X SA X AF x ABS x EF x ED x 

C F x 1/BWx 1/AT 

1/AT 

1 

-J 

DO NOT QUOTE OR CITE. 
This document Is cun-ently under review by US EPA and its federal, state and tribal pariners, and Is subject to change in whole or In part. 



LWG 
Lower WiUamette Group 

Table 19 

Initial Values for Daily Intake Calculations - Transient Groundwater Seep Exposures 

Exposure Point Concentration Calculation Approach 
and Summary of Exposure Factors 

Apr i l 21, 2006 

Scenario Timeframe: Current/Future 

Wedium: Groundwater Seeps 

Receptor Population: Transients 

Receptor Age: Adult 

Exposure Route 

Ingestion 

. 

Dermal 

Parameter 

Code 

EPC 

BW 

1.. 

EF 

ED 

WIR 

ATc 

ATnc 

CF 

DA 

BW 

u. 

EF 

ED 

SA 

ATc 

ATnc 

Parameler Definilion 

Exposure point concentration, groundwater 

seep at point of discharge 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Water ingestion rate 

Averaging time, cancer 

Averaging lime, noncancer 

Conversion laelor 

Absorbed dose per event 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Skin surface area 

Averaging time, cancer 

Averaging lime, noncancer 

Unlls 

mg/L 

kg 

hr/evenl 

days/yr 

years 

mL/hour 

days 

days 

L/mL 

mg/cm2-event 

kg 

hr/event 

events/yr 

years 

cm2 

days 

days 

RME 

Value 

TBD 

70 

0.08 

26 

2 

50 

25,550 

730 

1.E-03 

TBD 

70 

0.08 

26 

2 

5.700 

25,550 

730 

RME 

Rationale/ 

Relerence 

-
Recommended value for adults (EPA 1989) 

Best professional judgment. 5 minutes. 

Best professional judgment Assumes 2 days 

per week during summer months (13 weeks). 

Best professional judgment 

Recommended value for ingestion while 
swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
Chemica t-specific 

Recommended value for adulls (EPA 1989) 

Best professional judgment. 5 minutes. 

Besl professional judgment. Assumes 2 days 

per week during summer monihs (13 weeks). 

Besl professional judgment 

Recommended valuo for residenlial adults 

(EPA 2004b) 

"Recommended value (EPA 1989) 

Recommended vatue (EPA 1989) 

CT 

Value 

TBD 

70 

0.02 

26 

1 

50 

25,550 

365 

1.E-03 

TBD 

70 

0.02 

26 

1 

5,700 

25,550 

366 

CT 

Rationale/ 

Reference 

-
Recommended value (or adults (EPA 1989) 

Besl professional judgment 1 minule. 

Besl professional judgment. Assumes 2 days 
per week during summer months (13 vreeks). 

Best professional judgment 

Recommended value for ingestion while 

swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended valuo (EPA 1989) 

-
Chemlcal-specilic 

Recommended value for adutts (EPA 1989) 

Best professioiial judgment. 1 minule. 

Besl professional judgment Assumes 2 days 

per vyeek during summer monihs (13 weeks). 

Besl professional judgment 

Recommended value (or residential adulls 
(EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ 

Model Name 

Daily intake (CDI) (mg/kg-day) =• 

E P C x W I R x U x E F x E D x C F x 

1/BWx 1/AT 

Daily Intake (mg/kg-day) = 

DA x SA X EF X ED x 1/BW x 1/AT 

DO N O T Q U O T E O R C ITE . 

This document is current ly under rev iew by US E P A a n d its federa l , s ta le a n d tr ibal par tners, and is subject lo change In who le or In part . 



LWG 
Lower Willamette Group 

Table 20 

Initial Values for Daily Intake Calculations - Adult Recreational Beach User Groundwater Seep Exposures 

Scenario Timeframe: Current/Future 

Medium: Groundwater Seeps 

Receptor Population: Recreational Beach User 

Receptor Age: Adull _ _ ^ _ _ _ 

Eiposure Point Concentration Calculstion Ap|ironth 
and Summary of Exposure Factors 

Apr i l 21, 2006 

Exposure Route 

Ingestion 

Dermal 

Parameter 

Code 

EPC 

BW 

1.. 

- EF 

ED 

WIR 

ATc 

ATnc 

CF 

DA 

BW 

t.. 

EF 

ED 

SA 

ATc 

ATnc 

Parameter Definition 

Exposure point concentration, surface vrater 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Water ingestion rale 

Averaging lime, cancer 

Averaging time, noncancer 

Conversion faclor 

Absorbed dose per event 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Skin surface area 

Averaging time, cancer 

Averaging time, noncancer 

Unils 

mg/L 

kg 

hr/event 

events/yr 

years 

mUhour 

days 

days 

L/mL 

mg/cm2-event 

kg 

hr/event 

events/yr 

years 

cm2 

days 

days 

RME 

Value 

TBD 

70 

0.50 

26 

30 

50 

25550 

10,950 

1.E-03 

TBD 

70 

0.50 

26 

30 

5,700 

25550 

10,950-

RME 

Rationale/ 
Relerence 

-
Recommended value for adulls (EPA 1989) 

Recommended by EPA Region 10. 30 
minutes. 

Besl professional judgment 2 days per week 
during summer (13 weeks) 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended value for ingestion while 
swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
Chemica Fspedlic 

Recommended value for adutts (EPA 1989} 
Recommended by EPA Region 10. 30 

minutes. 

Best professional iudgment. 2 days per week 
during summer (13 weeks) 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended value for residential adulls 
(EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

CT 

Valuo 

TBD, 

70 

0.02 

13 

9 

50 

25550 

3.285 

1.E-03 

TBD 

70 

0.02 

13 

9 

5,700 

25550 

3,285 

CT 

RaUonale/ 
Relerence 

-
Recommended value lor adulls (EPA 1989) 

Best professional Judgment. 1 minule. 

Best professional judgment. 1 day per week 
during summer (13 weeks) 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended value for Ingeslion vtliila 
swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

_ 
Chemical-specific 

Recommended value for adulls (EPA 1989) 

Besl professional judgment 1 minule. 

Best professional judgment 1 day per woek 
during summer (13 weeks) 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended vakje for residenlial adulls 
(EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ . 

Model Name 

Daily Intake (CDI) (mg/kg-day) = 

EPC X WIR X 1,, X EF X ED X CF X 

1/BWx 1/AT 

1 
Dally Intake (mg/kg-day) = 

DA X SA X EF X ED X 1/BWx 1/AT 

DO NOT QUOTE OR CITE. 
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change In whole or in part. 



LWG 
Lower Willamette Group 

Table 21 
Initial Values for Daily Intake Calculations - Child Recreational Beach User Groundwater Seep Exposures 

Exposure Point Concentration Cnlculntion Appronch 
and Summnry of Exposure Factors 

April 21, 2006 

Scenario Timeframe: Current/Future 

Medium: Groundwater Seeps 

Receptor Population: Recreational Beach User 

Receptor Age: Child 

Exposure Route 

Ingestion 

Demal 

Parameter 

Code 

EPC 

BW, 

EF 

ED 

WIR 

ATc 

ATnc 

CF 

DA 

BW 

EF 

ED 

SA 

ATc 

ATnc 

Parameler Definition 

Exposure point concentration, surface water 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Water Ingestion rate 

Averaging time,.cancer 

Averaging lime, noncancer 

Conversion factor 

Absorbed dose per event 

Body weight 

Event duration 

Exposure frequency 

Exposure duration 

Skin surface area 

Averaging time, cancer 

Averaging time, noncancer 

Unils 

mg/L 

kg 

hr/event 

events/yr 

years 

mL/hour 

days 

days 

UmL 

mg/cm2-event 

kg 

hr/evenl 

evenls/yr 

years 

cm2 

days 

days 

RME 

Value 

TBD 

15 

1.00 

65 

6 

SO 

2 5 5 5 0 

2 , 1 9 0 

1 .E-03 

TBD 

15 

1.00 

65 

6 

2,800 

25550 

2,190 

RME 
Rationale/ 
Reference 

-
Recommended value for children (EPA 1991) 

Recommended by EPA Region 10. 1 hour. 

Best professional judgment. 5 days per week 
during summer (13 weeks) 

Recommended value for children (EPA 1991) 

Recommended value for ingestion w^lle 
swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
Chemical-specific 

Recommended value for children (EPA 1991) 

Recommended by EPA Region 10. 1 hour. 

Best professional Judgment. 5 days per week 
during summer (13 weeks) 

Recommended value for chlklren (EPA 1991) 

Recommended value tor residenlial children 
{EPA 2004b) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

CT 

Value 

TBD 

15 

0.02 

26 

6 

50 

25550 

2.190 

1.E-03 

TBD 

15 

0.02 

26 

6 

2.800 

25550 

2,190 

CT 
Rationale/ 
Reference 

-
Recommended value for children (EPA 1991) 

Besl professional judgment. 1 minute. 

Besl professional judgment. 2 days per week 
during summer (13 weeks) 

Recommended value for children (EPA 1991} 

Recommended value for ingeslion while 
swimming (EPA 1989) 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
Chemlcal-speciric 

Recommended value for children (EPA 1991) 

Besl professional Judgment. 1 minute. 

Besl professional judgment. 2 days per week 
during summer (13 weeks) 

Recommended value for children (EPA 1991) 

Recommended value for residential children 
{EPA 2004b) 

Recommended vatue (EPA 1989) 

Recommended value (EPA 1989) 

Intake Equation/ 

Model Name 

Deify Intake (CDI) (mg/kg-day) ° 

EPC X WIR X U X EF X ED X CF x 

1/BWx 1/AT 

Dally Intake (mg/kg-day) = 

DA X SA X EF X ED X 1/BW x 1/AT 

DO NOT QUOTE OR CITE. 
This document is cunentiy under review by US EPA and its federal, state and tribal pariners, and is subject to change in whole or in pari. 



LWG 
Lower Willamette Group 

Table 22 
Initial Values for Daily Intake Calculations -Adult Recreational Fisher In-Water Sediment Exposures 

Exposure Point Conccntrntion Cnlculntion Appronch 
and Summary of Exposure Fnclors 

April 21, 2006 

Scenario Timeframe: 

Medium: 

Receptor 

[Recepto 

Current/Future 

In-Water Sedimenl | 

Population: 

Age: Adull 

Recreational Fisher 

Exposure Route 

Ingestion 

Dermal 

Parameter 

Code 

EPC 

BW 

EF 

ED 

SF 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SF 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment contact frequency (time spent in 
one area) 

Sediment Ingeslion rate 

Averaging time, cancer 

Averaging lime, noncancer 

Conversion Factor 

Exposure point concentration, sediment 

Body.welght 

Exposure frequency 

Exposure duration 

Sediment conlact frequency (time spent in 
one area) 

Skin surface area 

Adherence laelor 

Absorption factor, chemical-specific 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Faclor 

Units 

mg/kg 

kg 

days/yr 

years 

percent 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

percent 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

RME 

Value 

TBD 

70 

156 

30 

25% 

50 

25,550 

10,950 

l.E-06 

TBD 

70 

156 

30 

25% 

1,960 

0.3 

See Table 25 

25,550 

10,950 

l.E-06 

RME 

Rationale/ 
Reference 

Recommended value for adults (EPA 1989) 

Required by EPA Region 10. 3 days per weak 
for entire year. 

Recommended value for residential occupancy 
(EPA 1997) 

Recommended by EPA Region 10 

Recommended by EPA Region 10. Assumed to 
be 50% of soli Ingeslion. 

Recommended vakje (EPA 1989) 

Recommended value (EPA 1989) 

-
-

Recommended value for adulls (EPA 1989) 

Required by EPA Region 10. 3 days per week 
for entire year. 

Recommended value for residential occupancy 
(EPA 1997) 

Recommended by EPA Region 10 

Average surface area for hands and forearms 
ot mon (EPA 1997) 

Value for residential adults as gaTdeners (EPA 
2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

— 

CT 

Vatue 

TBD 

70 

52 

9 

25% 

25 . 

25,550 

3,285 

l.E-06 

TBD 

70 

52 

9 

25% 

1,980 

0.07 

See Table 25 

25,650 

3,285 

l.E-06 

CT 

Rationale/ 
Reference 

-
Recommended value for aduHs (EPA 1989) 

Required by EPA Region 10. 1 day per week 
for entire year. 

Recommended value for residential occupancy 
{EPA 1997) 

Recommended by EPA Region 10 

Recommended by EPA Region 10. Assumed to 
be 50% of soil IngesUon. 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-
-

Recommended value for adulls (EPA 1989) 

Required by EPA Region 10. 1 day per week 
for entire year. 

Recommended value for residential occupancy 
(EPA 1997) 

Recommended by EPA Region 10 

Average surface area for hands and forearms 
of men (EPA 1997) 

Value for resldentiel adults aa gardeners (same 
as recommended RME for residential adulls) 

(EPA 2004b) 

_ 
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

~ 

Intake Equation/ 

Model Name 

Daily Intake (mg/kg-day) = 

EPC X SIR X EF X ED X SF X 

CF X 1/BW X 1/AT 

Daily Intake (mg/kg-day) =» 

E P C x S A x A F x A B S x E F x 

E D x S F x C F x 1/BWx 1/AT 

DO NOT QUOTE OR CITE. 
This document is cun-ently under review by US EPA and its federal, state and tribal pariners, and is subject to change in whole or in part. 



LWG 
Lower Willamette Group 

Table 23 ^ 

initial Values for Daily intake Calculations - Adult Native American Consumption Fisher In-Water Sediment Exposures 

Exposure Point Concenlrntion Cnlculntion Approach 
ond Summary of Exposure Faclors 

April 21, 2006 

Scenario Timeframe: Current/Future 

Medium: In-Water Sediment | 

Receptor Population: 

Receptor Age: Adult 

Nalfvo American Fisher 

Exposure Route 

Ingeslion 

Dennal 

Parameter 

Code 

EPC 

BW 

EF 

EO 

SF 

SIR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SF 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment contact frequency (time spent in 
one area) 

Sediment ingestion rate 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Factor 

Exposure point concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sedimenl contact frequency (time spent in 
ore area) 

Skin surtace area 

Adherence factor 

Absorption faclor. chemical-specific 

Averaging lime, cancer 

Averaging time; noncancer 

Conversion Factor 

Units 

mg/kg 

kg 

days/yr 

years 

percent 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

percent 

cm2 

mg/cm2 

-
days 

days 

RME 

Value 

TBD 

70 

260 

70 

25% 

50 

25.550 

25,550 

l.E-06 

TBD 

70 

260 

70 

25% 

1,980 

0.3 

See Table 25 

25.650 

25.550 

l.E-06 

RME 

Rationale/ 
Reference 

Recommended value for adulls (EPA 1989) 

Required by EPA Region 10. 5 days por week for 
entire year. 

Conventlonsl Dfellme (EPA 1989) 

Recommended by EPA Region 10 

Recommended by EPA Region 10. Assumed to 
be 50% of soil ingeslion. 

Recommended vnlue (EPA 1989) 

Recommended vatue (EPA 1989) 

„ 

Recommended value lor adults (EPA 1989) 

Required by EPA Region 10. 5 days per week for 
enlire year. 

Conventional lifelime (EPA 1989) 

Recommended by EPA Region 10 

Average surface area for hands and forearms of 
mon (EPA 1997) 

Value for residential adults as gardeners (EPA 
2004b) 

-
Recommended vahje (EPA 1989) 

Recommended value (EPA 1989) 

-

CT 

Vahie 

TBD 

70 

104 

30 

25% 

25 

25,550 

10,950 

l.E-06 

TBD 

70 

104 

30 

25% 

1.980 

0.07 

See Table 25 

25,550 

10,950 

1.E-06 

CT 

Rationale/ 
Reference 

-
Recommended vakje for adults (EPA 1989) 

Required by EPA Region 10. 2 days per week 
for enlire year. 

95lh percentile for time at one residence (same 
as recommended RME for residential adulls) 

(EPA 1997) 

Recommended by EPA Region 10 

Recommended by EPA Region 10. Assumed to 
be 50% of soil Ingestion. 

Recommended value (EPA 1969) 

Recommended value (EPA 1989) 

•_ 
-

Recommended value for adults (EPA 1989) 

Required by EPA Region 10. 2 days per week 
ror entire year. 

9Sth percentile for time at one residence (same 
as recommended RME for residenlial adulls) 

(EPA 1997) 

Recommended by EPA Region 10 

Average surface area for hands and forearms of 
men (EPA 1997) 

Vatue for residential adults as gardeners (same 
as recommended RME for residential adults) 

(EPA 2004b) 

-
Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

-

Intake Equation/ 

Model Name 

Dally Intake (mg/kg-day) = 

EPC X SIR X EF X ED X SF x CF X 

1/BWx 1/AT 

Daily Intake (mgrttg-day) = 

EPC x SA X AF X ABS X EF X ED X SF X 

CFx 1/BWx 1/AT 

DO NOT QUOTE OR CITE. 
This documeni is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part. 



LWG 
Lower WUlamette Group 

Table 24 
Initial Values for Daily Intake Calculations -Adult Non-tribal High Consumption Fisher In-Water Sediment Exposures 

Exposure Point Concentration Calculntioii Approach 
and Summary of Exposure Factors 

Apri l 21, 2006 

Scenario Timeframe: Current/Future 

Medium: In-Water Sediment 

Receptor Population: Non-tribal Fisher 

RggeptorAge: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 

Code 

EPC 

BW 

EF 

ED 

SF 

StR 

ATc 

ATnc 

CF 

EPC 

BW 

EF 

ED 

SF 

SA 

AF 

ABS 

ATc 

ATnc 

CF 

Parameter Definition 

Exposure poinl concentration, sediment 

Body weight 

Exposure frequency 

Exposure duration 

Sediment contact frequency (time spent in 
one area) 

Sediment ingestion rate 

Averaging time, cancer 

Averaging lime, noncancer 

Conversion Fedor 

Exposure point concentration, sediment 

Body vrtight 

Exposure frequency 

Exposure duration 

Sediment coniaci frequency (time spent in 
one area) 

Skin surface area '* 

Adherence faclor 

Absorption faclor, chemical-specific 

Averaging time, cancer 

Averaging time, noncancer 

Conversion Faclor 

Unils 

mg/kg 

kg 

days/yr 

years 

percent 

mg/day 

days 

days 

kg/mg 

mg/kg 

kg 

days/yr 

years 

percent 

cm2 

mg/cm2 

-
days 

days 

kg/mg 

RME 

Value 

TBD 

70 

104 

30 

25% 

50 

25,550 

10,950 

l.E-06 

TBD 

70 

104 

30 

25% 

1,980 

0.3 

See Table 25 

25,550 

10,950 

l.E-06 

RME 

Rationale/ 

Reference 

-
Recommended vakje for adults (EPA 1989) 

Best professional judgment. 2 days per week 
lar enlire year 

Recommended value for residantial occupancy 
(EPA 1997) 

Recommended by EPA Region 10 

Recommended by EPA Region 10. Assumed to 
be 50% of soii ingestion. 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

_ 
-

Recommended value for adults (EPA 1989) 

Besl professional judgment 2 days per week 
for entire year 

Recommended value for residential occupancy 
(EPA 1997) 

Recommended by EPA Region 10 

Average surface area for hands and forearms of 
men (EPA 1997) 

Value for residential adults as gardeners (EPA 
2004b) 

-
Recommended value (EPA 1989) 

Recommended vakie (EPA 1989) 

-

CT 

Vakie 

TBD 

70 

26 

9 

25% 

25 

25.550 

3,285 

l.E-06 

TBD 

70 

26 

9 

25% 

1.960 

0.07 

See Table 25 

25,550 

3,285 

l.E-06 

CT 

Rationale/ 
Reference 

-
Recommended valuo for adults (EPA 1989) 

Best professional judgment. 1 day every other 
week for enlire year 

occupancy (EPA 1997) 

Recommended by EPA Region 10 

Recommended by EPA Region 10. Assumed 
to be 50% of soil ingeslion. 

Recommended value (EPA 1989) 

Recommended value (EPA 1989) 

_ 
-

Recommended value for adults (EPA 1989) 

Best profossk7nal judgment. 1 day every other 
vraek for entire year 

Recommended value for residential 
occupancy (EPA 1997) 

Recommended by EPA Region 10 

Average surface area for hands and foreamis 
of men (EPA 1997) 

Value for residential adults as gardeners 
(same as recommended RME for residential 

adulls) (EPA 2004b) 

-
Recommended valuo (EPA 1989) 

Recommended valuo (EPA 1989) 

-

Intake Equation/ 

Model Name 

Daily Intake (mg/kg-day) = 

EPC X SIR X EF X ED X SF X CF X 

1/BWx 1/AT 

Daily Intake (mg/kg-day) = 

EPC X SA X AF X ABS x EF x ED x 

C F x 1/BWx 1/AT 

SFx 

DO NOT QUOTE OR CITE. 
This document is cun-ently under roview by US EPA and its (ederal, state and tribal partners, and Is subject to change in whole or In part. 
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Table 25 
Chemical-Specific Dermal Absorption Factors 

Exposure Point Concentration Calculation Approach 
and Summary of Exposure Factors 

April 21, 2006 

Chemical 
Arsenic 
Cadmium 
Chlordane 
2,4-Dichlorophenoxyacetic acid 
DDT 
TCDD and other dioxins 

if soil organic content is > 10% 
Lindane 
Benzo(a)pyrene and other PAHs 
Aroclors 1254/1242 and other PCBs 
Pentachlorophenol 
Semivolatile organic compounds 

Absorption Factor 
(ABS) 
0.03 
0.001 
0.04 
0.05 
0.03 
0.03 
0.001 
0.04 
0.13 
0.14 
0.25 
0.1 

EPA 2004b 

DO NOT QUOTE OR CITE. 
This document is currently under reviev/ by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part. 


